Oxidized low density lipoproteins inhibit relaxations of porcine coronary arteries. Role of scavenger receptor and endothelium-derived nitric oxide.
We studied the effects of low density lipoprotein (LDL) on endothelium function. Porcine epicardial and intramyocardial coronary arteries suspended in organ chambers for isometric tension recording were exposed to LDL for 2 hours and were then washed. In epicardial coronary arteries, oxidized LDL (30-300 micrograms/ml) but not native LDL or lysolecithin inhibited endothelium-dependent relaxations to serotonin, thrombin, and aggregating platelets (5,000-75,000/microliter). Endothelium-dependent relaxations to bradykinin and A23187 and endothelium-independent relaxations to SIN-1 were unaffected by oxidized LDL. In intramyocardial coronary arteries, oxidized LDL had no appreciable effect on relaxations to serotonin. The effect of oxidized LDL on the response to serotonin in epicardial coronary arteries was completely prevented by dextran sulfate (10 micrograms/ml). The inhibitory effect of oxidized LDL persisted in the presence of pertussis toxin. Similar to the lipoproteins, L-NG-monomethyl arginine (L-NMMA) reduced relaxations to serotonin but not to bradykinin in epicardial coronary arteries. In the presence of L-NMMA, oxidized LDL further reduced the response to serotonin. In arteries in which relaxations to serotonin were inhibited by oxidized LDL, L-arginine but not D-arginine induced a full relaxation. Pretreatment with L-arginine potentiated relaxations to serotonin in arteries exposed to oxidized LDL. Thus, oxidized LDL activates the scavenger receptor on endothelial cells and inhibits the receptor-operated nitric oxide formation in epicardial but not in intramyocardial coronary arteries. The mechanism is not related to dysfunction of a Gi protein but is related to a reduced intracellular availability of L-arginine. The reduced nitric oxide formation at sites of early atherosclerotic lesions may favor platelet aggregation and vasospasm, both of which are known clinical events in patients with coronary artery disease.